


Introduction

s Some properties of matter cannot be observed and 
described until a change takes place.

s To observe chemical properties, the matter must be 
changed.



Chemical Properties

s A chemical property of matter describes the ability
of a substance to change into new forms of matter.

Chemical Property Examples

reaction with oxygen rusting iron

flammability: able to burn or 
ignite

flammable substances include oil, 
gasoline, dry wood, and matches

reaction with acids or bases structures damaged by acid rain



Chemical Properties

s Chemical properties help us 
understand how substances will 
behave under different 
conditions.

s For example, Frederick Bertholdi, 
the sculptor who designed the
Statue of Liberty, gave it a copper
skin over an iron support 
structure.

s The copper skin helped reduce the effects of 
corrosion, the weakening of metals caused by 
chemical action, on the statue.



Chemical Properties

s Copper combines with water 
and oxygen to form a green 
coating, or patina, that 
prevents further damage to the 
metal.

s For many years, this blue-green 
patina protected the statue.



Chemical Properties



Conservation of Mass

s In 1789, a French scientist 
named Antoine Lavoisier figured 
out that when wood burns, it 
combines with oxygen from the 
air.

s What type of experiment do you think Lavoisier
devise to prove his discovery?

s What Lavoisier observed was a chemical change.

s This type of change in matter forms new substances
with different physical and chemical properties form
the original matter.



Conservation of Mass

s When the wood burns, it changes to carbon (ash). 

s It may seem that the resulting ash has less mass than 
the original log but burning also produce gases that 
have mass.

s During the chemical change, these gases are
released into the air.



Conservation of Mass

s When Lavoisier conducted his 
experiments, he made sure none of 
the products of the reactions was 
lost.

s He carried out his experiments in
sealed containers.

s Lavoisier measured the mass of 
matter present at the beginning of 
each experiment and compared that 
with the total mass of products at the 
end of the experiment and found that 
the masses remained the same.



Conservation of Mass

s The results of his experiments have become known 
as the law of conservation of mass. 

s This law states that whenever a chemical change 
occurs, the total mass of substances in a chemical 
reaction remains the same throughout the change.

s It also tells us that
matter cannot be
created or destroyed
in an ordinary
chemical change.



Chemical Changes

s What happens to metals left outside?

s Most metals are susceptible to oxidation, like your 
bike or your parent’s car.

s What is rust?

s When oxygen interacts with iron, a chemical change 
occurs a new material called iron oxide, or rust
forms.



Chemical Changes

s Iron oxide is brittle and orange in color.

s Rust can be very costly because it destroys the metal 
layer by layer.

s Acid in rainwater increases
the effect.

s What other factors can 
increase the rate at which 
rust forms?



Chemical Changes

s Matter combines, separates, 
and changes in countless 
ways.

s You have learned about
physical changes in matter,
but you also encounter chemical 
changes every day.

s Many chemical changes occur during cooking.

s Chemical changes are usually permanent.



Chemical Changes

s Baking cookies produces new 
matter with very different 
properties from the 
ingredients that you started 
with. 

s Would it be possible to 
change baked cookies back 
into their original ingredients?



Scripture 
Spotlight

What examples of chemical change are described in              
1 Samuel 28:24?

Roasting the meat and baking the bread are examples 
of chemical changes in 1 Samuel 28:24?



Chemical Changes

s Other examples of chemical 
changes included tarnishing 
metal, burning fuel in a furnace, 
setting off fireworks, and 
forming yogurt from milk.

s Chemical changes even occur
inside you.

s When your body digests food, 
the food undergoes a chemical 
change.



Chemical Changes

s The list below describes some indications that a 
chemical change has taken place.
s formation of a precipitate (a solid)
s formation of a gas
s change in color
s change in smell
s change in energy



Chemical Changes

s Another name for a chemical 
change is a chemical 
reaction.

s A chemical reaction occurs 
when two or more kinds of 
matter interact.

s You are already familiar with some chemical 
reactions.



Chemical Changes
s For example, photosynthesis is 

the reaction plants use to make                     
food.

s Cellular respiration is the reaction
in all cells that change sugar into
energy.

s Some chemical reactions break matter apart.

s An electric current breaks water into hydrogen and
oxygen.

s Others combine two or more kinds of matter, such as 
a rusting nail.



Chemical Changes

s Some substances react more easily than others.

s Reactivity refers to the ability of matter to undergo 
chemical reactions with other kids of matter.

s You have already learned
that the ability to burn
easily, or flammability, is a 
common chemical 
property.



Chemical Changes

s Some substances do not 
react easily with other 
materials because they are 
more stable.

s For example, gold does not combine readily with
oxygen or acids.

s It does not tarnish easily.

s Such materials are said to have a low reactivity. They 
are less likely to produce chemical changes.



Chemical Changes



Chemical Changes
Writing Chemical Equations

s The substances used in chemical reactions are called 
the reactants.

s The new substances produced during the chemical 
changes are called the products.

s Chemical reactions can be described with simple 
chemical equations.



Chemical Changes
Writing Chemical Equations

s The reactions, or starting materials, are written on 
the left side of the equation.

s The products are written on the right side of the 
equation.

s They are separated by an
arrow that shows the 
direction of the reaction.



Chemical Changes
Writing Chemical Equations

s Scientists sometimes donate 
the state of each reaction and 
product in a reaction, such as 
solid (s), liquid (l), or gas (g).

s We use (aq) to describe an aqueous solution that is 
formed when a substances is dissolved in water.

s For example, the equation for rusting of iron is
written this way:

iron (s) + oxygen (g) à iron oxide (s)



Chemical Changes
Writing Chemical Equations

s When solids are dissolved in liquids, it is easy to 
believe they have disappeared completely.

s A precipitate is the solid that sometimes forms when
two solutions are combined and react chemically.

s This reaction produces a white solid precipitate:
s Calcium chloride (aq) + sodium bicarbonate (aq) à

sodium chloride (aq) + calcium bicarbonate (s)


